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General Remarks

Unless otherwise noted, all reagents were obtained from commercial suppliers and
used without further purification. Reactions were monitored by thin-layer
chromatography (TLC) using commercial silica gel HSGF254 plates. Column
chromatography was performed on Silica Gel 60 (E. Merck, 230-400 mesh). The *H
(400 MHz) and *3*C NMR (100.6 MHz) spectra were recorded with Bruker AM-400
spectrometer in CDCI; solution. Chemical shifts were referenced with
tetramethylsilane (0 ppm for *H and 77.0 ppm for **C). The HR-ESI-MS data were
measured on a Bruker Apex IV FTMS. The chiral HPLC data of 3 were measured by
Daicel Chiralcel OD-H, and the data of 4 were measured by Daicel Chiralpak IB.
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General procedure for the preparation of 3

An oven-dried 10 mL vial was charged with 1 (0.30 mmol), then 3 mL of dry CH.Cl,
and BF3-OEt, (0.15 mmol) were added. The mixture solution was stirred at -40°C for
15 min before the addition of 2 (0.45 mmol) via a syringe. The resulting solution was
continued stirring until the reaction was complete as shown by TLC (usually 2 hours).
Then three drops of triethylamine were added and the mixture was gradually warmed
to room temperature. The mixture was purified by column chromatography on silica
gel (petroleum ether/ethyl acetate=15/1), yielding the corresponding compounds 3 as
white or pale yellow solid.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(3S)-(4-nitrophenyl)-aziridine-(2R)

-ethyl formate (3a)
OPivopiy s, JCOOEt
Pivo%'\‘%\
OPiv H NO,

'H NMR (400 MHz, CDCls) § 8.14 (d, J = 8.2 Hz, 2H, H-Ar), 7.56 (d, J = 8.0 Hz, 2H,
H-Ar), 5.43 (d, J = 3.0 Hz, 1H, H-4), 5.33 (t, J = 9.6 Hz, 1H, H-2), 5.20 (dd, J = 10.5,
3.0 Hz, 1H, H-3), 4.54 (d, J = 8.8 Hz, 1H, H-1), 4.24 — 4.09 (m, 1H, H-5), 4.08 — 3.81
(M, 4H, H-6, -CH,CHs), 3.73 (d, J = 6.5 Hz, 1H, -CHCOO0-), 3.27 (d, J = 6.5 Hz, 1H,
-CH-ATr), 1.29 (s, 9H, H-Piv), 1.24 (s, 9H, H-Piv), 1.19 (s, 9H, H-Piv), 1.13 (s, 9H,
H-Piv), 1.02 (t, J = 7.0 Hz, 3H, -CHs). *C NMR (101 MHz, CDCl3) 5 177.78, 177.27,
176.66, 176.52, 166.67, 147.38, 141.99, 128.96, 122.95, 86.49, 72.45, 71.12, 67.72,
66.84, 61.04, 60.86, 40.47, 39.11, 38.73, 38.29, 27.21, 27.05, 13.96. HR-ESI-MS:
Calcd for C37HssN2013 [M+H]": 735.3699, found: 735.3700.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(3S)-(4-chlorophenyl)-aziridine-(2
R)-ethyl formate (3b)

OPV_opiy

PivO

'H NMR (400 MHz, CDCls) § 7.33 (d, J = 6.8 Hz, 2H, H-Ar), 7.26 (d, J = 8.5 Hz, 2H,
H-Ar), 5.44 (d, J = 3.1 Hz, 1H, H-4), 5.33 (dd, J = 10.4, 8.9 Hz, 1H, H-2), 5.20 (dd, J
=10.4, 3.2 Hz, 1H, H-3), 4.48 (d, J = 8.8 Hz, 1H, H-1), 4.23 — 4.08 (m, 1H, H-5),
4.08 — 3.81 (M, 4H, H-6, -CH,CHs3), 3.66 (d, J = 6.7 Hz, 1H, -CHCOO-), 3.19 (d, J =
6.7 Hz, 1H, -CH-Ar), 1.29 (s, 9H, H-Piv), 1.23 (s, 9H, H-Piv), 1.19 (s, 9H, H-Piv),
1.13 (s, 9H, H-Piv), 1.02 (t, J = 7.0 Hz, 3H, -CHs). *C NMR (101 MHz, CDCl5) &
177.83,177.33, 176.76, 176.51, 167.13, 133.37, 133.00, 129.38, 127.92, 86.84, 72.36,
71.27, 67.83, 66.93, 61.15, 60.64, 40.62, 39.13, 38.78, 38.75, 38.73, 38.18, 27.24,
27.08, 13.98. HR-ESI-MS: Calcd for Cs;HssCINOy; [M+H]™: 724.3458, found:
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724.3447.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(3S)-(4-fluorophenyl)-aziridine-(2
R)-ethyl formate (3c)
OPV_opiv

PivO

'H NMR (400 MHz, CDCls) & 7.37 (t, 2H, H-Ar), 6.97 (t, J = 8.6 Hz, 2H, H-Ar), 5.43
(d, J=3.0 Hz, 1H, H-4),5.33 (t, J = 9.6 Hz, 1H, H-2), 5.20 (dd, J = 10.4, 2.8 Hz, 1H,
H-3), 4.47 (d, J = 8.8 Hz, 1H, H-1), 4.16 (m, 1H, H-5), 4.07 — 3.80 (m, 4H, H-6,
-CH,CH3), 3.65 (d, J = 6.6 Hz, 1H, -CHCOO-), 3.17 (d, J = 6.6 Hz, 1H, -CH-Ar),
1.31 (s, 9H, H-Piv), 1.23 (s, 9H, H-Piv), 1.20 (s, 9H, H-Piv), 1.14 (s, 9H, H-Piv), 1.01
(t, J = 7.1 Hz, 3H, -CH3). °C NMR (101 MHz, CDCls) & 177.79, 177.31, 176.74,
176.46, 167.19, 130.13, 129.62, 129.54, 114.72, 114.51, 86.97, 72.37, 71.32, 67.86,
66.95, 61.17, 60.53, 40.61, 39.12, 38.76, 38.73, 38.71, 38.18, 27.22, 27.07, 13.94.
HR-ESI-MS: Calcd for C3;HssFNOg; [M+H]™: 708.3753, found: 708.3762.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(3S)-(4-bromophenyl)-aziridine-(2
R)-ethyl formate (3d)

OPV_opiv

PivO

'H NMR (400 MHz, CDCls) & 7.39 (d, 2H, H-Ar), 7.26 (d, 2H, H-Ar), 5.42 (d, J =
3.1 Hz, 1H, H-4), 5.31 (dd, J = 10.4, 8.8 Hz, 1H, H-2), 5.18 (dd, J = 10.4, 3.2 Hz, 1H,
H-3), 4.47 (d, J = 8.8 Hz, 1H, H-1), 4.21 — 4.07 (m, 1H, H-5), 4.07 — 3.78 (m, 4H,
H-6, -CH,CH3), 3.61 (d, J = 6.7 Hz, 1H, -CHCOO-), 3.18 (d, J = 6.7 Hz, 1H, -CH-Ar),
1.29 (s, 9H, H-Piv), 1.22 (s, 9H, H-Piv), 1.19 (s, 9H, H-Piv), 1.12 (s, 9H, H-Piv), 1.01
(t, J = 7.1 Hz, 3H, -CH3). ®*C NMR (101 MHz, CDCls) & 177.79, 177.30, 176.73,
176.48, 167.07, 133.55, 130.85, 129.72, 121.53, 86.83, 72.40, 71.29, 67.83, 66.94,
61.15, 60.62, 40.66, 39.12, 38.77, 38.73, 38.72, 38.12, 27.23, 27.07, 13.96.
HR-ESI-MS: Calcd for C37HssBrNOy; [M+H]™: 768.2953, found: 768.2967.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(3S)-(4-cyanophenyl)-aziridine-(2R
)-ethyl formate (3e)

OPv_opiv
0]
PivO
OPiv
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'H NMR (400 MHz, CDCls) & 7.56 (d, 2H, H-Ar), 7.51 (d, 2H, H-Ar), 543 (d, J =
3.1 Hz, 1H, H-4), 5.32 (dd, J = 10.4, 8.9 Hz, 1H, H-2), 5.19 (dd, J = 10.4, 3.1 Hz, 1H,
H-3), 4.50 (d, J = 8.8 Hz, 1H, H-1), 4.17 (m, 1H, H-5), 4.07 — 3.80 (m, 4H, H-6,
-CH,CHa), 3.70 (d, J = 6.7 Hz, 1H, -CHCOO-), 3.24 (d, J = 6.7 Hz, 1H, -CH-Ar),
1.30 (s, 9H, H-Piv), 1.24 (s, 9H, H-Piv), 1.18 (s, 9H, H-Piv), 1.12 (s, 9H, H-Piv), 1.00
(t, J = 7.1 Hz, 3H, -CHs). °C NMR (101 MHz, CDCls) & 177.78, 177.28, 176.67,
176.50, 166.73, 140.01, 131.53, 128.86, 118.77, 111.37, 86.62, 72.47, 71.17, 67.77,
66.88, 61.08, 60.80, 40.69, 39.12, 38.77, 38.73, 38.31, 27.22, 27.06, 13.94.
HR-ESI-MS: Calcd for CagHssN,O11 [M+H]": 715.3800, found: 715.3806.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(3S)-(4-trifluoromethylphenyl)-azi
ridine-(2R)-ethyl formate (3f)

OPiv_opiv
o
PivO
OPiv

'H NMR (400 MHz, CDCls) § 7.54 (d, J = 8.7 Hz, 2H, H-Ar), 7.50 (d, J = 8.7 Hz, 2H,
H-Ar), 5.43 (d, J = 3.1 Hz, 1H, H-4), 5.32 (dd, J = 10.4, 8.9 Hz, 1H, H-2), 5.20 (dd, J
= 10.4, 3.2 Hz, 1H, H-3), 451 (d, J = 8.8 Hz, 1H, H-1), 4.22 — 4.08 (m, 1H, H-5),
4.07 — 3.79 (m, 4H, H-6, -CH,CHs3), 3.71 (d, J = 6.7 Hz, 1H, -CHCOO-), 3.23 (d, J =
6.7 Hz, 1H, -CH-Ar), 1.30 (s, 9H, H-Piv), 1.23 (s, 9H, H-Piv), 1.19 (s, 9H, H-Piv),
1.12 (s, 9H, H-Piv), 0.98 (t, J = 7.1 Hz, 3H, -CH3). *C NMR (101 MHz, CDCls) &
177.80, 177.30, 176.71, 176.51, 166.94, 138.55, 128.38, 124.67, 124.63, 86.67, 72.38,
71.19, 67.78, 66.89, 61.11, 60.68, 40.64, 39.11, 38.76, 38.72, 38.18, 27.21, 27.05,
13.85. HR-ESI-MS: Calcd for CagHssFsNOy, [M+H]*: 758.3721, found: 758.3722.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(3S)-(3,4-dichlorophenyl)-aziridine
-(2R)-ethyl formate (3j)

'H NMR (400 MHz, CDCl3) § 7.52 (d, 1H, H-Ar), 7.34 (d, 1H, H-Ar), 7.20 (dd, J =
8.3, 1.9 Hz, 1H, H-Ar), 5.40 (d, J = 3.1 Hz, 1H, H-4), 5.34 — 5.24 (m, 1H, H-2), 5.23
~5.14 (m, 1H, H-3), 4.49 (d, J = 8.9 Hz, 1H, H-1), 4.13 (m, 1H, H-5), 4.08 — 3.84 (m,
4H, H-6, -CH,CHs), 3.60 (d, J = 6.6 Hz, 1H, -CHCOO-), 3.20 (d, J = 6.7 Hz, 1H,
-CH-ATr), 1.29 (s, 9H, H-Piv), 1.25 (s, 9H, H-Piv), 1.19 (s, 9H, H-Piv), 1.13 (s, 9H,
H-Piv), 1.05 (t, = 7.1 Hz, 3H, -CHs). *3C NMR (101 MHz, CDCl3) § 177.79, 177.28,
176.70, 176.50, 166.98, 134.81, 131.87, 131.52, 130.21, 129.73, 127.34, 86.47, 72.38,
71.19, 67.75, 66.85, 61.06, 60.77, 39.95, 39.11, 38.76, 38.74, 38.73, 38.13, 27.22,
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27.06, 13.96. HR-ESI-MS: Calcd for Cs;Hs4Cl,NOy; [M+H]": 758.3068, found:
758.3081.

cis-1-(2,3,4,6-tetra-O-pivaloyl-p-D-galactosyl)-(2R)-benzoyl-(3S)-(4-nitrophenyl)-
aziridine (3k)

NO,

'H NMR (400 MHz, CDCls) § 8.20 (d, J = 8.7 Hz, 2H, H-p-NO,-Ph), 8.03 (d, 2H,
H-p-NO,-Ph), 7.62 (t, J = 7.4 Hz, 1H, H-Ph), 7.58 — 7.46 (m, 4H, H-Ph), 5.64 (dd, J =
2.7,3.1 Hz, 1H, H-4), 5.36 (d, J = 10.4, 8.9 Hz, 1H, H-2), 5.21 — 5.06 (m, 1H, H-3),
4.31(d, J = 8.9 Hz, 1H, H-1), 3.91 (d, J = 2.7 Hz, 1H, H-5), 3.86 — 3.68 (M, 2H, H-6),
3.57 (d, J = 2.8 Hz, 1H, -CHCO-), 3.39 (dd, J = 10.5, 5.4 Hz, 1H, -CH-Ar), 1.28 (s,
9H, H-Piv), 1.10 (s, 9H, H-Piv), 0.99 (s, 9H, H-Piv), 0.81 (s, 9H, H-Piv). *C NMR
(101 MHz, CDCly) § 193.32, 177.57, 177.33, 176.74, 176.22, 147.55, 144.38, 137.38,
133.90, 128.81, 128.58, 127.49, 123.76, 88.37, 72.52, 71.54, 70.11, 66.63, 60.15,
47.19, 45,53, 39.04, 38.76, 38.56, 38.47, 27.18, 27.11, 26.87, 26.83. HR-ESI-MS:
Calcd for CaHssN,O1, [M+H]": 767.3749, found: 767.3750.
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General procedure for the preparation of 4

An oven-dried 10 mL vial was charged with 3 (0.15 mmol) and 4-methylbenzenethiol
(0.30 mmol). After the solid was dissolved by 2.5 mL of dry CH,Cl,, BF;-OEt; (0.20
mmol) was added. Then the solution was stirred at room temperature for 7 days.
When the reaction was complete as shown by TLC, triethylamine (0.20 mmol) was
added to adjust the PH, decreasing the salt form of amino acids. The mixture was
purified by column chromatography on silica gel (petroleum ether/ethyl acetate = 6/1),
yielding the corresponding B-S-substituted phenylalanine derivatives 4 as yellow
viscous oil.

ethyl-(2S,3S)-2-amino-3-(4-methoxyphenylthiol)-3-(4-nitrophenyl)-propanoate
(4a)

NO,

'H NMR (400 MHz, CDs0D) & 8.12 (d, J = 8.6 Hz, 2H, H-p-NO»-Ph), 7.54 (d, J =
8.6 Hz, 2H, H-p-NO,-Ph), 7.19 (d, J = 7.8 Hz, 2H, H-p-CH3-Ph), 7.06 (d, J = 7.8 Hz,
2H, H-p-CH3;-Ph), 4.60 (d, J = 7.2 Hz, 1H, -CH-NH,), 4.03-3.95 (m, 2H, -CH,CHy3),
391 (d, J = 7.2 Hz, 1H, -CH-S-), 2.27 (s, 3H, -CH3), 1.06 (t, J = 7.0 Hz, 3H,
-CH,CHs). *C NMR (101 MHz, CDCls) & 173.46(CO), 148.67(Ar), 148.58(Ar),
139.71(Ar), 134.66(Ar), 130.96(Ar), 130.90(Ar), 130.62(Ar), 124.26(Ar),
62.39(-CH-NH,), 60.01 (2, -CH,CHjz -CH-S-), 21.11(-CHj3), 14.25(-CH,CHs).
HR-ESI-MS: Calcd for CygHyN,0,S [M+H]": 361.1216, found: 361.1210.
[a]2® = 120° (c 0.5g/100mL in CH;OH).

ethyl-(2S,3S)-2-amino-3-(4-methoxyphenylthiol)-3-(4-chlorophenyl)-propanoate

(4b)
COOEt

H,N S\©\

Cl
'H NMR (400 MHz, CDCls) & 7.28 (d, J = 8.0 Hz, 2H, H-p-CI-Ph), 7.24 (d, J = 8.0
Hz, 2H, H-p-CI-Ph), 7.15 (d, J = 8.0 Hz, 2H, H-p-CH3-Ph), 7.01 (d, J = 8.0 Hz, 2H,
H-p-CHa-Ph), 4.43 (d, J = 6.0 Hz, 1H, -CH-NH,), 4.06-3.92 (m, 2H, -CH,CHj), 3.80
(d, J = 6.0 Hz, 1H, -CH-S-), 2.28 (s, 3H, -CH3), 1.08 (t, J = 6.8 Hz, 3H, -CH,CHs).
13C NMR (101 MHz, CDCl3) & 156.01(CO), 137.95(2, Ar), 133.32(Ar), 133.17(Ar),
129.88(Ar), 129.79(Ar), 129.71(Ar), 128.44(Ar), 61.30(-CH-NH,), 59.62(-CH,CHs),
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58.99(-CH-S-), 21.09(-CHs), 13.92(-CH,CHs). HR-ESI-MS: Caled  for
C1gH20CINO,S [M+H]": 350.0976, found: 350.0972; [M+Na]*:372.0796, found:
372.0801. [a]3° = 140° (¢ 0.5g/100mL in CH;OH).

ethyl-(2S,3S)-2-amino-3-(4-methoxyphenylthiol)-3-(4-fluorophenyl)-propanoate
(4c)
COOEt

HyN S@\

£
'H NMR (400 MHz, CDCl3) & 7.32-7.28 (m, 2H, H-p-F-Ph), 7.15 (d, J = 8.0 Hz, 2H,
H-p-CH3-Ph), 7.01 (d, J = 8.0 Hz, 2H, H-p-CHs-Ph), 6.98-6.93 (m, 2H, H-p-F-Ph),
4.44 (d, J = 6.0 Hz, 1H, -CH-NH,), 4.04-3.91 (m, 2H, -CH,CH3), 3.80 (d, J = 6.0 Hz,
1H, -CH-S-), 2.28 (s, 3H, -CHs), 1.07 (t, J = 8.0 Hz, 3H, -CH,CHs). *C NMR (101
MHz, CDCl3) & 163.32(CO), 137.88(Ar), 135.43(Ar), 133.20(Ar), 130.08(Ar),
130.00(Ar), 129.67(Ar), 115.25(Ar), 115.03(Ar), 61.22(-CH-NH,), 59.84(-CH,CHy),
58.94(-CH-S-), 21.08(-CHj3), 13.91(-CH,CHj3). HR-ESI-MS: Calcd for C1gHFNO,S
[M+H]": 334.1277, found: 334.1272. [a]Z® = 130° (c 0.5g/100mL in CH;OH).
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Copies of NMR spectra of 3 and 4
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Copies of HR-ESI-MS spectra of 3and 4
3a:

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12090741_20120921_000001.d Acquisition Date 9/21/2012 5:48:28 PM
Sample 25509201 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 12090741_20120921_000001.d: +M:
x107:
73537014

3

2

1

757.35203
602.35395 819.32228
I\ ik e
500 550 600 650 700 750 800 850 900 950m/z

Meas. m/z_# Formula Score m/iz_err [mDa] err [ppm] mSigma rdb e~ Conf N-Rule
73537014 1 C37HS55N2013 10000 73536987 -0.3 -04 128 115 even ok

Bruker Compass DataAnalysis 4.0 printed. 912112012 5:49:56 PM Page 1of 1

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12090741_20120921_000002.d Acquisition Date 9/21/2012 5:49:34 PM
Sample 25509202 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens; 12080741_20120921_000002.d +MS|
L 724.34478
25
20
15
10
0.5
825.46588
4 1
& 199, 2l912 544 311906 602{{542‘ ‘L ) L = L 925.34604
500 550 600 650 700 750 800 850 900 950mz
Meas.m/z_# Formula Score m/z_err [mDa] _err [ppm] _mSigma _rdb e~ Conf N-Rule
72434478 1 C37HS5CINO 11 100.00 724.34582 10 14 36 105 even ok
Bruker Compass DataAnalysis 4.0 printed 9121/2012 5:50:40 PM Page 1 of 1
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3c:

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12090741_20120921_000003.d Acquisition Date 9/21/2012 5:50:39 PM
Sample 25509203 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 12050741_20120921_000003.0 +M3|
x10 708.37626
8
6
4
730.35907
2:
809.49750
499.29167 602.35524
0 ) I\ N
500 550 600 650 700 750 800 850 900 miz
Meas. m/z_# Formula Score m/z__err[mDa] err mSigma__rdb_e” Conf N-Rule
70837626 1 C37HS55FNO11 100.00 708.37537 -0.9 -13 9.4 105 even ok
Bruker Compass DataAnalysis 4.0 printed: 9/21/2012 5:51:58 PM Page 1 of 1
Peking University Mass Spectrometry Sample Analysis Report
Analysis Info
Analysis Name 12090741_20120921_000006.d Acquisition Date 9/21/2012 5:53:50 PM
Sample 25509206 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens, 12080741_20120921_000006. +MS)
L 76829679
20
15
1.0
05
871.41452
60235434 J
o L e -
550 600 650 700 750 800 850 900 950m/z
Meas.m/z_# Formula Score m/z_err[mDa] err[ppm] mSigma rdb e Conf N-Rule
76820679 1 CI7H55BrNO11 100,00 768.29530 15 19 321 105 even oK
Bruker Compass DataAnalysis 4.0 printed. 9/21/2012 5:55:28 PM Page 1of 1

S21



3e:

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12090741_20120921_000004.d Acquisition Date 9/21/2012 5:51:41 PM
Sample 25509204 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 12050741_20120921_000004. +M3|
x10
715.38061
6
4
737.36236
2
799.33368
49929150 ' Y Y
550 600 650 700 750 800 850 900 miz
Meas. m/z_# Formula Score m/z_err [mDa] err [ppm] mSigma rdb e~ Conf N-Rule
715.38061 C38HS5N2011 10000 715.38004 -0.6 -0.8 18 125 even ok
Bruker Compass DataAnalysis 4.0 printed: 9/21/2012 5:52:55 PM Page 1 of 1
Peking University Mass Spectrometry Sample Analysis Report
Analysis Info
Analysis Name 12090741_20120921_000005.d Acquisition Date 9/21/2012 5:52:45 PM
Sample 25509205 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 12080741_20120821_000005 4. +MS|
x107]
75837224
3
2
1
780.35380
859.49369
L | 943 56762
. R .
600 650 700 750 800 850 800 950 mz
Meas. m/z_# Formula Score m/z_err [mDa] err [ppm] mSigma rdb e  Conf N-Rule
75837224 1 C38HS55F3NO11T 10000 758.37217 -0.1 -01 75 105 even ok
~ Bruker Compass DataAnalysis 4.0 printed: 912172012 5:53:33 PM Page 10of 1
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Peking University Mass Spectrometry Sample Analysis Report
Analysis Info
Analysis Name 12090741_20120921_000007.d Acquisition Date 9/21/2012 5:54:51 PM
Sample 2ss09207 Instrument Bruker Apex IV FTMS
Comment ES! Positive Operator Peking University
Intens 72090741_20120921_000007 . +MS)|
x1o 758.30807
25
20
15
1.0
0:5; 780.28869
67227058 850.42046
602.35438
637.86906
0.0: L A, U -
550 600 650 700 750 800 850 900 950m/z
Meas.m/z # Formula Score miz_err [mDa] err [ppm] mSigma rdb e Conf N-Rule
75830807 1 C37H54CI2ZNO11 10000 75830684  -12  -16 171 105 even ok
Bruker Compass DataAnalysis 4.0 printed’ 9/21/2012 5:56:07 PM Page 1 of 1

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 12090741_20120921_000008.d Acquisition Date 9/21/2012 5:55:52 PM
Sample 25509208 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 12090741_20120921_000008 d +MS)|
x107
20 767.37500
15
1.0
05
789.35684
805.33161 851.32098 868.49752
o " . 1 L r b
650 675 700 725 750 775 800 825 850 mwz
Meas.m/z # Formula Score m/z_err [mDa] err [ppm] mSigma rdb e Conf N-Rule
76737500 1 C41H55N2012 10000 767.37495 -0.1 -0.1 82 155 even ok
Bruker Compass DataAnalysis 4.0 printed: 9/21/2012 5:58:05 PM Page 1 of 1

S23



4a:

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 13120904_20131224_000001.d Acquisition Date 12/24/2013 152:53 PM
Sample zyzpno2 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 13120302_20131224_000001 - +M5]
X107 361.12098
2.04
1.5
1.04
0.5 41474265
301.14096 439.13543
37671291
279.15886 |
319.00151 1
34409501 |
oolid i, L L, L R N “.. L“I gk L1340 ] L1l
2 280 300 320 340 350 380 400 420 440 mz
Meas. miz I_Formula miz_err[mDa] err[ppm] mSigma rdb e~ Conf N-Rule
361.12098 20465656 C18H21N2045 351.12165 07 13 232 95 even 3
Bruker Compass DataAnalysis 4.0 printed: 12/24/12013 1:54:15 PM Page Tof 1
Peking University Mass Spectrometry Sample Analysis Report
Analysis info
Analysis Name 12001053_20130024_000001.d Acquisition Date 9/24/2013 3:17:16 PM
Sample Yz Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
intens. 73091053_20130924_D00001 - +M3]
o 37208010
1.59
1.04
350.09723
0.5
4639156 36232624 388.0753¢
34028208 l | ‘ 3s6.35289 I e | ases0ess |
) N ] e ISR i iy 3 11 N PR i1 il
340 350 360 370 350 mz
Meas. miz_# Formula Scors miz m|m|)a| eI mm| ms_lgma rdb e~ Conf N-Rule
35009723 1 CI18H21CINO2S 100.00 350.09760 04 11 133 65 even oK
37208010 1 C18H20CINN3O2S 10000 372.07955 06 -15 245 85 even ok
Bruker Compass DataAnalysis 4.0 printed: 0/24/2013 3:18:27 PM Page Tof 1
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4c

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name
Sample

Comment

intens. |

13000880_20130218_000004.d Acquisition Date
Instrument

Operator

9/18/2013 5:01:13 PM
Bruker Apex IV FTMS

ESI Posttive Peking University

x108

0.6

0.44

0.0

73030500_20130916_D0O004 0. +M3]
33412770

31710113

269.03555 301.14123 3s0.12362

L

250

Meas. miz_# Formula

33212770 1

280 300 320 340 360 420

Score miz_err[mDa) err
100.00 334.12715 45

msigma rdb &~ Conf N-Rule
C18H21FNO2S -16 153 85 even ok

Bruker Compass DataAnalysis 4.0

printed: @/18/2013 5:02:41 PM Page Tof 1
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Copies of chiral HPLC data of 3and 4
3a:

RT: 0.00-20.01

16.15 NL:
ol 1.54E5
140000 Channel A
] uv
120000 wanggsng-
] pne
100000
2 80000
3 a
0000
40000
20000
] 228 3.27 652 928 1179 14.42 1821 2115 2509 26.93 28.35
S T S —
LI Y . ) O O Y e LSO LS L9 L P P PR L L P T o PP L e I
0 5 10 15 20 25 20
Time {min)
RT: 0.00 - 20.01
RT: 21.68 NL:
MA: 11159572 8.79E5
3 Channel B
6000003 uv
3 wanggang-
500000 pf
4000003
S 3000007
z =
= 3
2000003
100000
Eo,_ge, 2.10 359
03 RT: 2265
= MA: 197310
100000 -
| BPS SY GRP) Wy Y SR N P! SR [ TR GRS G DS A PR A S G [ Sy WSy NENT S [ TR NE G e |
5 10 15 20 25 20
Time (min)
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3c:

MWD1 A, Sig=220,4 Ref=off (I f & & ¥ 2013-05-17 17-01-56.0)
mAUi o
1600
1400
12004
10003
800
600 o
3 o
e LB
| o=
0 A . A o AN
S — —r——t L ‘ 3
5 10 15 20 25 mi
{55 1: MWDl R, Sig=220,4 Ref=off
g {RERTE] R iR U T A U 7y g THTFH
# [min] [min] [mAU*=] [mAU] %
] = [y memmemmmm [ [mmmmmm———— [ |
1 16.429 VB 0.3511 4,12330e4 1774.35815 89.55958
2 19.452 BV 0.2846 1069,91467 56.07208 2.3248
3 18,872 VE 0.3428 3718.21240 165.05069 &.0794
ME 4.60211ed4 19395.48093
MWD A, Sig=2204 Ref=off ( 1:1% 4 5 2013-05-17 18-50-05.0)
mAl o
2000
1750
1500
1250 |
1000 *
750 \
E =+
500 ! & 2 2
250 j] \ 88 3
= SR D SR S ) SR i e T i) : M_ oo B SR
‘ s 10 45 20 25 i
&5 1: MWDl A, Sig=220,4 Ref=off
W (REFETIE] BE IR U TR I = el
# [rin] [min] [mAU*3] [mAU] %
| e ]| e [ == [
1 18.187 BB 0.4762 6.79308ed 2225,08398 94.06086
2 22,214 BY 0.3758 3267.39575 134.34055  4.5242
3 23.216 VB 0.38B76 419.78641 16. 68236 0.5813
4 24,899 BB 0.4090 602.27289  22,73775 0 2
Ry T.2220364  2398.04464
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3e:

MWD1 B, Sig=254,4 Ref=off (Joi¥ & & ¥ 2013-05-17 16-38-08.D)

55 2: MWDl B, Sig=254,4 Ref—off

W {FEGIT(E] AL IR Ui THT A e = I TR
# [min] [min] [mMAU*s] [mAU] %

] o] s e [ e \
1 9.968 BB 0.1841 7641.28223 645.74554 100.0000

BE 7641.28223 645.74554

3f:

MWD A, Sig=220 4 Ref=off (7o & &% 2013-05-17 19-26-20.D)

mAl

4

2000

1500

1000

w
(=1
(=1

(=1

{59 1: MWDl A, Sig=220,4 Ref=off

I {REFINE] KE) T U T AR e 7 U THI AR
# [min] [min] [mAU*s] [mAT] E
] S e R [ == |
1 16.204 VB 0.4205 7.94137ed 2628.37769 88.3491
2 19,424 BY 0.2770 2203.21704 117.37755 2,4511
3 19.824 VB 0.3533 7554.48926 324.88876 8.4045
4. 21,950 BB 0.,3824 714.80963 28,71903 0.7852

B
i

8.598862e4 3099.36302
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3j:

CilLabSelutions\Data'Project1ilw-21-2-8.1cd
™V oo WS ATE
TE0
=00+ -
2504
0 et — i 1ir'rhI
T T T
0.0 2. E 2.0 2.5 r-—.:
e
FoMEE 4 Chl 220nm
[ U2 TR B[] Ei SIE ML & BE &
1 5. 805 J1286091 463283 QE. 380 U8, 508
2 T.115 24473 2078 0. 770 0.634
3 T.7T16 27058 3133 0. 851 0. 667
2T 3180122 469393 100. 000 100,000
3k:

RT: 0.00-20.01

450000
4000003
3500003
2000003

= 3

< 250000

3 =
200000

1500007

8.30 389 19.12 1217

NL:

5.00E5
Channel A
uv
wanggsng-
benyitong

15

Time {min)
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4a:

MWD A, Sig=254.4 Ref=off (ZYZ19-14-52.0)

‘GOO—E
1400—3
400—‘
q 44////\\ﬁ\$,v\jxvjm\/\~//“’\\g - & &
{55 1: MWDl &, 5ig=254,4 Ref=off
I REIEE] e B I T FR [[5:8=1 U T AR
¥ [min] [min] [mAU*s] [mAaT] %
e B Bl e |=====—m——= |====mmm- | ===
1  7.335 BB 0.1237 124.83826 16.60329  0.3497
2 7.%900 BV 0.3005 3.34783=4 1679.68140 93.7897
3 5.443 Vv 0.4392 605.48401  20.00107 1.6963
4 10.270 VB 0.7276 1486.44800 28.07254 1643
%y 2.56950=4 1744.35830
4b:
N MWD1 A Sig=254.4 Ref=0ff (ZYZ18-57-27.D)
2000—2
‘ooo—f
500—: E-ﬂ"‘s}J
e —_ =T ,V;[X. ===
{&% 1: Mwpl 2, Sig=254,4 Ref=off
W {REI R AR W U T AR U vy U T A
$ [min] [min] [mAU*s] [mAU] x
e e fmimmrm s | == [ |
1 5.121 MM 0.1304 2538.30786 324.31229 6€.8873
2 5.782 MM .2066 3.43167e4 2767.93555 93.1127

3.68550=4

S30
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4c:

;

:

200

o

MWD A, Sig=254.4 Ref=off (LDL-XYL18-11-24 D)

T
2

T
3

~

miry

55 1:

MWDL 2,

8ig=254,4 Ref=off

W CRETIE) KA WRE

oW

B

[min]

0.080¢
0.1140
0.1221
0.1849

I TR

[mAU*s]

647.91589
1828.50806
1273.48450
1.48012=4

1.85511e4
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.94518
.26379

87038
19653

27588

€.8647
79.7861



